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(57) [Abstract] 

[Problem] Liquid crystal display panel of reflective type, plana 
r light source equipment which illumination it is 
possibleefficiently without it disturbs image, doing to cause 
parallaxwith touch panel, is offered 

[Means of Solution] Light source 9 is arranged in upward direct 
ion of edge of one side of transparent sheet 8. Ligjit of P 
polarized light radiation it does light source 9, vis-a-vis 
transparent sheet 8. In addition, from light source 9 almost it 
makes incident angle of opticalf which faces to center of 
transparent sheet 8, equal in Brewster angle. 
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[Claires)] 

[Claim 1] Light source in order illurrination to do reflective ty 
pe image display panel and, 

Directing light from aforementioned light source which is introd 
uced tothe back surface side from surface, radiation it does, it 
had with transparent sheerwhere index of refraction is larger 
than surrounding medium, planar light source equipment . 

[Claim 2] Planar light source equipment where aforementione 
d light source designates that it issomething which light of P 
polarized light radiation is done as featurevis-a-vis transparent 
sheet, states in Qaim 1 . 

[Claim 3] Planar light source equipment where aforementione 
d transparent sheet designates that optics pattemwhich relief, 
prism and lens etc arrange into insideany one of front surface 
or back surface it is formed as feature, states in Qaim 1 . 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards plana 
r light source equipment. Especially, it regards planar light 
source equipment which is used for reflective liquid crystal 
display. 

[0002] 

[Prior Art] Portable data terminal has liquid crystal display pane 
1 as display equipment. There is with a transmission type and a 
reflective type in liquid crystal display panel , but because with 
the transmission type always it is necessary lighting to do 
backlight, consumption ofthe battery becomes many, reflective 
type is desirable as portable device. 

[0003] But, liquid crystal display panel of reflective type is desi 
rable in use with outdoors, butthere is a deficiency that with dark 
site to see it becomes difficult. In addition, with liquid crystal 
display panel of reflective type, like liquid crystal display panel 
of transmission typethe backlight cannot be used 

[0004] Because of that, it has been proposed illumination equip 
ment which consists of the light-guiding sheet and light source 
that it arranges in front surface of liquid crystal display panel of 
thereflective type, ( Japan Patent Application Hei 8 - 327763 
nurrber). As for this illumination equipment, illumination it is 
possible from front surface side of the liquid crystal display 
panel to do, when periphery is bright such as Japan and China, it 
ispossible also to designate power supply as off. 
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[0005] However, because with portable data terminal, touch pa 
nel is provided in front surface ofthe liquid crystal display 
panel, as for this kind of illumination equipment, it means to be 
arranged with the liquid crystal display panel and touch panel. 
Because of this, just thick part of light-guiding sheet, distance 
of liquid crystal display paneland touch panel opens, with input 
pen holding down position where itis indicated with liquid 
crystal display panel from on touch panel, problem that 
occursthe pen point slips because of parallax. 

[0006] 

[Problems to be Solved by the Invention] As for this invention 
considering to deficiency of above-mentionedPrior Art 
Exanple, it is something which you can do, as for purpose, 
liquid crystal display panelof reflective type, it is to offer 
constitution in order illumination to doefficiently without it 
disturbs image, doing to cause parallaxwith touch panel. 

[0007] 

[Disclosure of Invention] As for planar light source equipment 
which is stated in Claim 1 , light source in order theillurrination 
to do reflective type image display panel, Directing light from 
aforementioned light source which is introduced tothe back side 
from surface, radiation it does, transparent sheet where index 
of refractionis larger than surrounding medium, it designates 
that it has as feature. 

[0008] According to planar light source equipment which is stat 
ed in Claim 1 , incidence doingthe light which comes out of light 
source in transparent sheet, with transparent sheetthe 
refraction doing to back side, illumination is possible reflective 
type image display panel which isarranged in back side. 
Therefore, when periphery is dark, illumination doing 
reflective type image display panel by thelighting doing light 
source, it can make visual recognition of image display 
panelsatisfactory. In addition, because with also times when 
touch panel is repeated on theimage display panel, thin 
transparent sheetjust is repeated on that, either times when 
thebig parallax is caused in touch panel there are not. 

[0009] There being a embodiment which is stated in Claim 2 , it 
uses those whichlight of P polarized ligjit radiation are done as 
aforementioned light source,vis-a-vis transparent sheet. 

[0010] If this kind of light source is used, it decreases reflection 
with thetransparent sheet by setting position of light source 
suitably vis-a-vis the transparent sheet, light of major portion 
transmits transparent sheet and in order to face tothe image 
display panel, is possible, can make clever efficiency of light 
higi 

[001 1] In addition, there being a embodiment which is stated in 
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a aim 3 , in theinside any one of front surface or back surface 
of aforementioned transparent sheet, it designatesthat optics 
pattern which relief, prism and lens etc arrange isformed as 
feature. 

[0012] Transmitting transparent sheet by providing these opti 
cs pattern in transparent sheet, it cancontrol light which faces 
to image display equipment. 

[0013] 

[Errbodiment of Invention] (Ernbodiment of 1st) Figure 1 is out 
line side view which shows reflective liquid crystal display 1 
which uses planar light source equipment 2 dueto one 
errixxliment of this inventioa This reflective liquid crystal 
display 1 is formed from reflective type liquid crystal display 
panel 3 and planar light source equipment 2 . As for liquid 
crystal display panel 3 of reflective type, polarized light which 
transmitted polarizingsheet 4to pass inside liquid crystal 5, 
reflecting with deflector 6, when againpassing liquid crystal 5, 
because direction of polarization changes depending upon on , 
off stateof each pixel electrode, it cannot transmit polarizing 
sheet 4. Therefore, by controlling on , off of each pixel, it is 
somethingwhich can indicate character and picture etc. touch 
panel 7 when you hold down with input pen etc which is 
anattachment, is something where switch of site becomes theoa 
touch panel 7 is arranged being a transparent sheet, repeating 
on liquid crystal display panel 3, positionand types etc of each 
switch of touch panel 7 are indicated by theliquid crystal display 
panel 3 under that. Therefore, in order to prevent pushing 
making a mistake of thetouch panel 7 with suggestion, touch 
panel 7 and liquid crystal display panel 3 it is desirable to 
haveapproached as much as possible. 

[0014] Planar light source equipment 2 consists of transparent s 
heet 8 and ray light source 9 , transparent sheet 8 laminate 
isunified on liquid crystal display panel 3 and touch panel 7, 
light source 9 of wire shape is arrangedin upward direction of 
edge of transparent sheet 8. therefore, periphery being dark, 
when outside light incidence itdoes not do, when light source 9 
lighting is done, transmitting transparent sheet 8,the liquid 
crystal display panel 3 illumination it does optical f which 
comes out of the light source 9, it can recognize image with 
optical f which itreflects with liquid crystal display panel 3. 

[0015] From medium of index of refraction nl to mediumofi 
ndex of refraction n2 transnittance andthe reflectivity of 
optical f which incidence is done, in case of therespective P 
polarized light and in case of S polarized light dividing, it has 
shown theFigure 2, with incident angle . As for Tp and Rp 
with transnittance and reflectivity of therespective P polarized 
light, as for Ts and Rs it is a tranarittance and areflectivity of 
respective S polarized light. Way you understand from Figure 2, 
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t, Pfi*<DS«*RpttSiH*0)fiW*TsJ:y i'J^l^ wten incidence it doesopticalf in transparent sheet 8, if 
b* ftffi9\z\tPffift£m^&<btfW.tiLl*Zttft>fr ; bo incident light is P polarized li^it, incident angje B(Brewster 

angle) which becomesthe reflectivity Rp=0 exists In addition, 
incident angje slipping from Brewster angle B, because 
reflectivity Rp ofthe P polarized light is small in corrparison 
with reflectivity Ts ofS polarized light, itunderstands in light 
source 9 that it is desirable to use P polarized light. 
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[0016] Then, li$tt source 9 which radiation does P polarized lig 
ht, to light source 9 is used Making use of optical system etc 
which almost can convert natural light to the 100 % linearly 
polarized light making use of polarizer, it is good in this. But, 
assuming, that light source 9 which P polarized light radiation is 
done wasused, with incident angle which is equal to Brewster 
angle B over entire surface of the transparent sheet 8 light 
incidence it is not possible in transparent sheet 8 to do. Because 
of that, as shown in Figure 3, light source 9 is arranged in 
thedirectly above ( planar light source equipment 2 does not 
become large, does not become interferencewhich looks at 
liquid crystal display panel 3 position) of edgp of one side of 
transparent sheet 8, with center ofthe transparent sheet 8 from 
light source 9 optical f which radiation is done hastried to do 
incidence with angle of B. for exanple transparent sheet 8 
being length 100 nrn, when we assume, that index of refraction 
is then2=l .5, because Brewster angle is B=56 °, as for light 
source 9 fromsurfaceof transparent sheet 8, 



h = (100/2) / tan 56° =33 [mm] 

Oft £ \z&Wt tilt ± ^ Z t ti<ftfr S 0 
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h = l"0 0/tan 8 0° =17 [mm] 
©S £ izSMt tilt X l^Zt ifitofr <& * 
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H=(100/2)/tan56°=33[nTT^ 

If it should have arranged in height thing you understand 

[0017] In addition, if it tries that optical f of 80 % incidencewill 
try to do in transparent sheet 8, in edge which is distant from 
thelight source 9 of transparent sheet 8 as another condition 
which decides light source position, becausethe incident angle 
which becomes transtrittance 80 % is approximately 80 0 
fromtheFigure 2, as for light source 9 from surface of 
transparent sheet 8, 

H=100/tan80°=17[rimi] 

If it should have arranged in height , you understand 

[001 8] (Embodiment of 2nd) Figure 4 is cross section which sho 
ws planar light source equipment 10 for reflective type liquid 
crystal display panel due toanother enixxliment of this 
inventioa There being this enixxliment, because from light 
source 9 which is arranged indirectly above of edge of 
transparent sheet 8 optical f which radiationis done rearward 
direction of transparent sheet 8 and opposite side and feet that 
itescapes to upward direction prevents, it has been covered 
rearward direction and theupward direction of light source 9 by 
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reflector 1 1 . Furthermore, mirror 12 in order to reflect optical 
fwhich incidence is not done and optical f which is reflectedwith 
transparent sheet 8 destined for transparent sheet 8 in 
transparent sheet 8 is provided in thelight source 9 of 
transparent sheet 8 and edge of opposite side. 

[0019] Therefore, as for luminance as for original Light source 
9 compared to itdecreases, that another light source 9 was put 
on also light source 9 and opposite side,but with mirror 12 it is 
possible, to be able to give sinilareffect, it is possible to raise 
uniformity of light. 

[0020] In addition, with planar lig^it source equipment 10 of Fi 
gure 4, planar mirror is used as theirirror 12, but like planar 
light source equipment 13 which is shown in Figure 5 makinguse 
of concave mirror of abbreviation cylinder as mirror 12 it 
isgpod It illuminates portion which is distant from light source 
9 by using theconcave rrirror as for optical f of light source 9 
which irradiates the transparent sheet 8, inversely proportional 
doing in extent, and distance 2 which become far froirthe light 
source 9 it becomes weak but, as mirror 1 2 in preferential, ligfrt 
source 9side and uniformity of light with of opposite side can 
improve. 

[0021] (Embodiment of 3rd) Figure 6 is cross section which sho 
ws planar light source equipment 14 furthermore due toanother 
embodiment of this inventioa There being this enixxliment, it 
raises light source holder 1 5 to both sides of transparent sheet 8, 
from upper surface of transparent sheet 8 it keeps light source 
9 in specified height bysupplying ligfrt source 9 of linear inside 
light source holder 16 which is provided ineach light source 
holder 15. This way transparent sheet 8 equally illumination it 
is possible by installing thelight source 9 actually in both sides of 
transparent sheet 8, to do, it is possible toassure up of light 
intensity. In this case, in order to illuminate surface of 
transparent sheet 8 in theuniform, as for light source 9 of 
second in order to become symmetry sameones as 1 igjit source 9 
of first vis-a-vis transparent sheet 8, it is desirable toarrange. 

[0022] In addition, because with this embodiment, it forms light 
source holder 16 inside surface of light source holder 15 which 
supplies light source 9, with material (Such as white resin and 
metal nirror surface) of reflectivity, light of the light source 9 
to be efficient radiation is possible to transparent sheet 8 side. 
Furthermore, reflective surface 17 of recessed surface shape is 
formed under light source holder Reflecting optical f from 
light source 9 which opposes with thereflective surface 17, 
illumination is possible transparent sheet 8. 

[0023] (Embodiment of 4th) Figure 7 is conceptual cross sectio 
n which shows planar light source equipment 1 8 furthermore 
due toanother embodiment of this inventioa There being this 
errbodiment, it provides 2 light source holder 16 in light source 
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holder 15 which iauised to edge of transparent sheet 8, stores 
ligjit source 9 to top and bottom 2-stage in the this said each 
ligjit source holder 16. Therefore, according to this 
errbodiment, luminance of planar light source equipment 18 
can be madehigji 

[0024] (Errtxxliment of 5th) Figure 8 is conceptual cross sectio 
n which shows planar light source equipment 19 furthermore 
due toanother errbodiment of this invention There being this 
errbodiment, it forms rrinute relief pattern 20 in upper surface 
of transparent sheet 8. Because relief pattern 20 is formed to 
surface of transparent sheet 8, incidence itdid in transparent 
sheet 8, optical f from light source 9 scattering is donewith 
relief pattern 20 without total reflection being done with surface, 
tranaritsthe transparent sheet 8 and is led to liquid crystal 
display panel of downward direction However, size (roughness) 
of relief pattern 20 which is formed in transparent sheet 8 
makes theextent which does not produce effect on image of 
liquid crystal display panel which isinstalled under transparent 
sheet 8. Furthermore , it is possible to also bottom surface of 
transparent sheet 8to provide relief pattern 20. 

[0025] (Errbodiment of 6th) Figure 9 is conceptual cross sectio 
n which shows liquid crystal display equipment which has planar 
light source equipment 22furthermore due to another 
errtKxiiment of this invention transparent sheet 8 which is 
used for this errbodiment is divided in miltiple cell (small 
chamber)24 whichis surrounded in wall 23 which was formed 
with substance ( for example index of refraction it is low 
transparent resin ) ofthe index of refraction which differs from 
transparent resin which forms main part of the transparent 
sheet 8 penetrates each cell 24, to front and back of 
transparent sheet 8. rrinute relief pattern 20 is formed to 
surface of transparent sheet 8. 

[0026] Therefore, as for optical f of light source 9 which hit to 
thesurface of transparent sheet 8, scattering being done at time 
of relief pattern 20 andpassing by transparent sheet 8 and being 
reflected with reflector 6 of liquid crystal display panel 
3entering into liquid crystal display panel 3, it passes by 
transparent sheet 8 afflin, scattering isdone with surface of 
transparent sheet 8. Because optical f which this time passes 
transparent sheet 8 istranaritted, as shown in Figure 9, while 
total reflection doing with the wall 23 of periphery of cell 24, 
optical f which thescattering it does to blend with light of pixel 
of periphery withthe relief pattern 20, it can prevent fact that 
image becomes blurred Optical f which scattering is done is led 
to pixel of thedirectly below with surface of namely, 
transparent sheet 8, optical f which isreflected with liquid 
crystal display panel 3 is led to directly above of pixel,the 
image becomes difficult to become blurred 

[0027] Furthermore, as not caused moire stripe between pixel (b 
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lack nBtrix) and therelief pattern and cell of liquid crystal 
display panel 3, cycle of relief pattern and cellare arall to 
satisfactory in comparison with pixel . Especially, as for cycle 
of relief pattern and cell, 1/4 or less ofthe pixel cycle is 
desirable. 

[0028] (Enixxliment of 7th) Figure 10 is conceptual cross secti 
on which shows planar light source equipment 25 furthermore 
due toanother enixxliment of this inventioa With this 
enixxliment, as density and extent of relief pattern 20 it goes 
awayfrom light source 9, in range which does not produce effect 
on the image, have tried to become large gradually. Like this, 
with region where optical f becomes weak bydoing, separated 
from ligjit source 9, light intensity which faces to downward 
directionincreasing with scattering , equalization is possible 
luminance of the planar light source equipment 25. 

[0029] (Enixxliment of 8th) Figure 1 1 is conceptual cross secti 
on which shows planar light source equipment 26 furthermore 
due toanother embodiment of this inventioa With this 
enixxliment, arranging prism 27 into bottom surface of 
transparent sheet 8, itforms prismarray 28. As shown in 
Figure 1 2 by providing prism 27 in bottom surface of the 
transparent sheet 8, to direct to downward direction where 
liquid crystal display panel 3 exists it is possiblethe optical f 
which incidence is done, from ligfrt source 9. Here, as for shape 
of prism27, in order to hold down thedisorder of image to 
rrinirrum, as for one surface of prism itmakes sheet surface and 
perpendicular plane, aspect of another has made theslope of 3 
0 degrees or less. 

[0030] In addition, as shown in Figure 13, becoming shadow of 
prian 27, there is also an optical f which becomes waste among 
theoptical f which return from liquid crystal display panel 3 
destined for directly above. But, when slope of prism is for 
example 20-degree, optical f whichbecomes waste image 
quality does not decrease to be no more than a4 % 

(Enixxliment of 9th) Figure 14 is conceptual cross section whic 
h stows planar light source equipment 29 furthermore due 
toanother enixxliment of this inventioa With this 
enixxliment, it leaves from light source 9 following density of 
theprism27 which is provided in bottom surface of transparent 
sheet 8 it enlarges, theequalization does luminance of planar 
light source equipment 29. 

(Enixxliment of 1 Oth) Figure 1 5 is conceptual cross section dia 
gram which shows planar light source equipment 30 furthermore 
due toanother enixxliment of this inventioa With this 
enixxliment, arranging nicrolens 3 1 of cylindrical lens into 
bottom surface ofthe transparent sheet 8, it forms nicrolens 
array 32. Because nicrolens 3 1 is provided in bottom surface of 
transparent sheet 8, opticalf from light source 9 light 
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collection is done in liquid crystal display panel 3 under 
transparent sheet 8. Especially, light collection to be possible, 
to raise use efficiency of light itis possible optical f of light 
source 9 to liquid crystal display element by opposing tothe 
pixel of liquid crystal display panel 3, providing rricrolens 3 1 . 



[Brief Explanation of the Drawing(s)] 
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[Figure 1] It is a conceptual cross section which shows liquid cry 
stal display equipment which has planar light source equipment 
due to theone embodiment of this inventioa 

[Figure 2] It is a figure which shows, between incident angle of 
P polarized ligjit and theS polarized light and relationship of 
reflectivity and transrrittance. 

[Figure 3] It is a outline perspective view of same as above. 

[Figure 4] It is a conceptual cross section which shows planar lig 
ht source equipment due to another embodiment of this 
inventioa 

[Figure 5] It is a conceptual cross section which shows planar lig 
ht source equipment furthermore due to another ennbodimentof 
this inventioa 

[Figure 6] It is a conceptual cross section which shows planar lig 
ht source equipment furthermore due to another errbodimentof 
this inventioa 

[Figure 7] It is a conceptual cross section which shows planar lig 
ht source equipment furthermore due to another ennbodimentof 
this inventioa 

[Figure 8] It is a conceptual cross section which shows planar lig 
ht source equipment furthermore due to another errbodimentof 
this inventioa 

[Figure 9] It is a enlarged cross section diagram which does parti 
ally cutaway which shows liquid crystal display equipment which 
has theplanar light source equipment furthermore due to 
another errixxliment of this inventioa 

[Figure 10] It is a conceptual cross section which shows planar li 
ght source equipment furthermore due to another 
embodimentof this inventioa 

[Figure 1 1] It is a conceptual cross section which shows planar li 
ght source equipment furthermore due to another 
errbodimentof this inventioa 

[Figure 12] It is a enlarged cross section diagram which does part 
ially cutaway for action explanation of errbodimentof same as 
above. 
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[Figure 1 3] It is a enlarged cross section diagram which does part 
ially cutaway for action explanation of erribodirnentof same as 
above. 

[Figure 14] It is a conceptual cross section which shows planar li 
gfit source equipment furthermore due to another 
enixxlimentof this inventioa 

[Figure 15] It is a conceptual cross section which shows planar li 
ght source equipment furthermore due to another 
enixxlimentof this inventioa 

[Explanation of Reference Signs in Drawings] 

2 planar ligfit source equipment 

3 liquid crystal display panel 

7 touch panel 

8 transparent sheet 

9 light source 
20 relief pattern 
27 prism 

31 nicrolens 
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